Use of a pyruvate-based medium in which the supply of combined N limited growth enabled detection of diazotrophy (as C2H2 reduction) in batch cultures of 12 out of 15 strains of DesuZjovibrio representing 5 species and including 2 strains hitherto believed to be nondiazotrophic.
Short communication
. t F, fresh water; S, saline.
$ 5 tests at 29 "C, 4 at 65 "C in PYR-CAA; 3 at 29 "C, 2 at 65 "C in PYR-PAA.
RESULTS
Cultures in medium PYR-CAA showed positive C2H2 reduction by 11 of the 15 strains examined, but 4 of the positive strains sometimes gave negative results (Table 1) . Cultures in medium PYR-PAA behaved more consistently, except in the case of strain Benghazi, and diazotrophy in strain Wandle was detected only in this medium. Strains Benghazi and British Guiana were earlier recorded as non-diazotrophic (Postgate, 1970) . None of the strains tested showed acetylene reduction if NH4Cl was present.
Cultures of the mesophiles in either pyruvate medium developed a light pink colour which was not due to a fluorescent product nor to an excreted rubredoxin or cytochrome (data not shown).
D. thermophilus and strains Walvis Bay and Canet 41 were the only strains consistently negative for C2H2 reduction. We therefore undertook a more thorough examination of strain Canet 41. An NHI-limited chemostat culture growing in lactate medium was set up as described by Postgate & Kent (1984) for D. gigas, except that the medium contained 2.5% (w/v) NaCl. Samples from steady states at D = 0.055, 29 "C, were centrifuged aseptically and allowed to derepress in medium PYR, PYR-CAA, PYR-PAA or in PYR with either glutamate or aspartate (100 kg ml-*), all the media containing 2.5% (w/v) NaCl. Since a nitrogenase system repressed by Mo is known to exist (Bishop et al., 1980), medium PYR chemically freed of Mo and with Fe restored was also tested for support of C2H2 reduction with and without Casamino acids. All conditions were tested twice, with chemostat populations taken on different days, some (PYR-CAA, PYR-PAA, PYR + aspartate) with three such populations. No derepression of nitrogenase was detected after 24,48 and, in one test, 72 h by C2H2 reduction assays lasting 24 h. Samples of the chemostat culture were twice used as inocula for PYR-CAA and PYR-PAA for four of the tests recorded in Table 1 . A sample of the lactate-sufficient, NH$-limited chemostat population was also assayed directly with C2H2 over 24 h with the expected negative result. We conclude that strain Canet 41 must be regarded as phenotypically Nif-.
DISCUSSION
The failure of three strains to show C2H2 reduction in our hands may be an extreme example of the capriciousness shown by, for example, strain Benghazi with both PYR-CAA and PYR-PAA. The three amino acids in PYR-PAA were chosen because regulation of their utilization in Klebsiellu pneumoniae requires at least part of the regulatory apparatus of nifto be functioning (see Postgate, 1982) and though it increased the probability of demonstrating C2H2 reduction, we may still not have found the precise requirement for C2H2 reduction by these strains. However, in the light of our examination of strain Canet 41 we believe this situation is unlikely. Table 2 collects all published data on diazotrophy in Desulfovibrio; all tests except ours were made in lactate media. Our tests add seven to the number of strains which show diazotrophy. Nazina et al. (1979) obtained 'good' C2H2 reduction from D . africanus 2372 and D . buculutus but activities from D. desuljiuricans 2198 and D . thermophilus were very slight and similar; their lack of NHZ-repressed controls added an element of doubt about the significance of these low values. In 16 tests we found no activity at all with our cultures of D . thermophilus strain 7; these included two tests in the lactate-based medium used by Postgate (1970) . Thus out of 22 published pure strains of Desulfouibrio examined, 18 showed clear evidence of diazotrophy, covering six species including the representative of D . baculatus.
Our findings demonstrate that absence of growth and C2H2 reduction in a lactate medium with low or zero combined N is not an adequate criterion of diazotrophy among desulfovibrios. Other diazotrophs may also require special cultural conditions in addition to deprivation of fixed N to express their diazotrophy. 
